SUDDEN SWELLING of the face during dental rehabilitation may herald the onset of subcutaneous emphysema, although other conditions such as angioedema must be considered. Subcutaneous emphysema has been reported to occur followin!g dental procedures including root canal 2 3 therapy, tooth extraction, periodontal surgery and operative dentistry 4.6 subsequent to the use of high speed air-driven drills, air-water sy-7 ringes, or gas producing solutions. Other causes of subcutaneous emphysema in the facial region include facial trauma; injury to the larynx, trachea or alveoli; rarely tonsillectomy, s and even spontaneously as a result of sneezing or blowing a musical wind instrument. 9 As most of the reported cases of subcutaneous emphysema during dental therapy have occurred in the dental office and were without complication, we report our experience of a case of subcutaneous emphysema following dental treatment under general anaesthesia which could have led to a problem in maintaining the airway. Correspondence and reprint requests to: Dr. J.K. Rosales, Anaesthetist-in-Chief, Montreal Children's Hospital, 2300 Tupper Street, Montreal, Canada H3H 1P3.
CASE HISTORY
A 20 year-old 38 kg white female with cerebral palsy, mental retardation and a seizure disorder was admitted for dental restoration, extractions and gingivectomy to be done under general anaesthesia. Medications included methsuximide 300mg TID, phenobarbitone 30 mg BID and 60 mg HS, mephenytoin 100 mg TID and dicyclomine 10mg TID. There was no history of allergy and the patient had had four previous general anaesthetics for dental work without a problem. Physical examination was unremarkable except for decreased strength in all limbs, jerky limb movements, gingival hypertrophy and poor oral condition. Haemoglobin, electrolytes, and blood urea nitrogen were normal.
The patient was not premedicated and anaesthesia was induced with thiopentone 375 mg and atropine 0.4 mg intravenously followed by halothane 0.5-2.5 per cent in oxygen. A 7.0mm cuffed nasotracheal tube was inserted atraumatically with the patient breathing spontaneously. Anaesthesia was maintained with halothane 1.5-1.0 per cent in nitrous oxide-oxygen 3:3. The dental procedure consisted of calculus removal with an ultrasonic Cavitron (45rain), operative dentistry with a conventional high speed drill and air-water syringe (amalgam restorations in four quadrants and composite restorations in upper and lower anterior segments, 1.25 hr) and a full mouth gingivectomy 71 Can. Anaesth. Soe. J., vol. 29, no. 1, January 1982 accomplished by an electrosurgery technique with intraoral suction (1 hr), While the dental surgeon was preparing to extract the teeth after the gingivectomy, the patient's tongue appeared to suddenly protrude from the oral cavity to the point that visual access to the teeth was difficult. At the same time the cheeks, mandibular, snbmandibular and periorbital tissues were noted to be extremely distended and tense (Figure 1) . No creptitus was illicited. The halothane and nitrous oxide were discontinued and the four dental extractions were done quickly, There was no decrease in blood pressure, change in heart rate, or other evidence of swelling, oedema or urticaria. An initial diagnosis of angioedema was made and diphenhydramine 50mg and hydrocortisone 100 mg were given.
The patient was then transferred to the intensive care unit breathing spontaneously with the tracheal tube in place, Half an hour later, when the swelling seemed to have decreased slightly, crepitus could be elicited over the face and eyelids. A chest x-ray was normal with no evidence of pneumothorax or pneumomediastinum. Antero-posterior and lateral x-rays of the neck showed widespread subcutaneous emphysema more extensive in the perimandibular area with a minimal amount in the neck. A diagnosis of subcutaneous emphysema was made, Oxygen was administered through a T-piece and intravenous penicillin therapy was instituted. The facial swelling din-finished over several hours and the trachea was extubated 21 hr later with no sequelae due to the subcutaneous emphysema.
DISCUSSION
The portal of entry of the air causing the subcutaneous emphysema in this patient is somewhat enigmatic. Other reports of facial subcutaneous emphysema ~'3'5'13'L4 have stated that the swelling occurred shortly or immediately after the use of high speed drills or air-water syringes. In this case, these devices had last been used approximately one hour before discovery of the emphysema. These instruments are powered by compressed air and, in the case of the high speed drill, srme air may be directed towards the drill point to cool the burrr. It is possible that the subcutaneous emphysema commenced with the operative dentistry with air passing subperiosteally into the submandibular tissues which was unnoticed until there was enough air in the soft tissues at the base of the tongue to displace it forward and to alert the dentist. Continued use of nitrous oxide may have exacerbated the emphysema, as more nitrous oxide would enter into the air space than nitrogen would diffuse out. Similarly, Rosenberg, et al, lu reported a case of iatrogenie subcutaneous emphysema during dental anaesthesia where left-sided facial swelling was noted before tracheal extubation. The tongue was also raised slightly anteriorly. There was no respiratory impairment. The trachea was extubated and the patient was placed in a mist tent. The authors advocate the use of clear plastic drapes to aid in observation of the patient during operation.
The possibility exists that the subcutaneous emphysema may have arisen from injury to the pharyngeal or tracheal mucosa. This would appear unlikely as the bulk of the air was in the submandibular area with little in the neck and there was no pneumomediastinum or pneumothorax.
The initial diagnosis of angioedema was made because of the marked swelling which appeared to involve the tongue. In retrospect, the tongue was probably pushed forward by air in the floor of the mouth. The possibility of haematoma was also considered. The marked swelling and protrusion of the tongue (Figure 1 ) would no doubt have led to difficulty in maintaining the airway had the trachea not been intubated already.
Thus we report that subcutaneous emphysema arising from dental therapy may pose potentially lethal problems due to airway obstruction. Pneumomediastinum, l and fatal air embolus H may also arise from the use of air-driven drills and air-water syringes. Treatment of subcutaneous emphysema consists of protection of the airway by tracheal intubation if necessary, administration of oxygen to aid in denitrogenation and antibiotic administration, as infection can be a serious complication. ~2
